Intracellular degradation of low-density lipoprotein probed with two-color fluorescence microscopy.
The intracellular vesicle-mediated degradation of extracellular cargo is an essential cellular function. Using two-color single particle tracking fluorescence microscopy, we have probed the intracellular degradation of low-density lipoprotein (LDL) in living cells. To detect degradation, individual LDL particles were heavily labeled with multiple fluorophores resulting in a quenched fluorescent signal. The degradation of the LDL particle then resulted in an increase in fluorescence. Endocytic vesicles were fluorescently labeled with variants of GFP. We imaged the transient colocalization of LDL with endocytic vesicles while simultaneously measuring the intensity of the LDL particle as an indicator of degradation. These studies demonstrate that late endosomes are active sites of degradation for LDL. Measurement of the time from colocalization with lysosome-associated membrane protein 1 (LAMP1) vesicles to degradation suggests that LAMP1-vesicles initiate the degradative event. Observing degradation as it occurs in living cells makes it possible to describe the complete endocytic pathway of LDL from internalization to degradation. More generally, this research provides a model for the intracellular degradation of extracellular cargo and a method for its study in living cells.